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Nitrite+detec7on+with+PEDD+device++
Fig.+5.!Prototype!conﬁgura/on!of!the!PEDD!device!with!schema/c!of!the!in!house!designed!cradle!system.!
Fig.+3.!a)!Schema/c!representa/on!of!the!micro>ﬂuidic!device!fabrica/on!procedure.!b)!Picture!of!the!micro>
ﬂuidic!device!fabricated!in!PMMA!:!PSA!polymer!by!CO2!laser!abla/on.
>!The! incorpora/on!of!ionic!liquids!within!responsive!gel!matrices!(ionogels)!produces!hybrid!
materials!with!many!advantages!over!conven/onal!materials!such!as tunable hydrophobic and 
hydrophilic nature, chemical and thermal stability.
>! Depending! on! the! ionic! liquid,! ionogels! give! the! possibility! of! tuning! several! micro>valve!
actua/on! /mes! and! so! independently! control! liquid! ﬂows! within! the! channels! under! a!
common!illumina/on!source.[2]!
>! Non! invasive,! non>contact! s/muli! such! as! light,! oﬀers! improvements! in! versa/lity! during!
manifold!fabrica/on,!and!precise!control!of!the!actua/on!mechanism.
Fig.+7.+Kine/c!study!of!the!colour!forma/on!monitored!at!a!wavelength!λmax!540!nm!between!NO2!and!Griess!
reagent! (n!=!3)! (leX!side)! and!absorbance!versus! nitrite!Griess! reagent! complex! concentra/on!(right!side)!
using!a!UV>Vis!spectrometer!(a)!and!the!PEDD!system!(b).
Microﬂuidic+chip+with+photoswitchable+ionogel+microvalves
! ! !!In!the!recent!years,!advances!in!micro>ﬂuidic!techniques!for!environmental!applica/ons!
have! brought! wide! opportuni/es! for! improving! water! quality!monitoring.! However,! the!
development! of! fully! integrated! micro>ﬂuidic! devices! capable! of! performing! complex!
func/ons!requires!the!integra/on!of!micro>valves!with!an!appropriate!performance,!since!
they!are!essen/al!tools!for!the!control!and!manipula/on!of!ﬂows!in!micro>channels.[1]!
Here! we! present! an! a^rac/ve! approach! for! water! quality! analysis,! nitrite!
determina/on,! based! on! photo>switchable! ionogel! actuators! wherein! the! micro>valve!
opening/closing! mechanism! is! controlled! by! simply! applying! localised! white! light!
irradia/on! using! light! emi`ng! diodes! (LEDs).! The! nitrite! concentra/on! of! standard!
solu/ons! is! detected! by! a! highly! sensi/ve,! low! cost! wireless! paired! emi^er! detector!
diode!device!(PEDD).
!!!!A!series!of!microvalves!were!
photopolymerised! in)situ!
within! micro>ﬂuidic! channel.!
Their! response! due! to! hydro>
chloric! acid! (HCl)! (swelling;!
closing!the!channel)!and!white!
light! irridia/on! (shrinking;!
opening! the! channel)! were!
tested!(Fig.!6).
(b)
Acknowledgements
UNIVERSITY+COLLEGE+DUBLIN+++++DUBLIN+CITY+UNIVERSITY++++TYNDALL+NATIONAL+INSTITUTE
(a)
(b)
Results
References!
Marie!Curie!Ini/al!Training!Network!funded!by!the!EC!FP7!People!Programme.
Science!Founda/on!Ireland!under!grant!07/CE/I1147.
European!Research!Council!under!the!European!Community’s!FP7!(FP7/2007>2013)!/!ERC!grant!
agreement!no.!209243.
(a) (b)
Introduc7on+
]
Conclusions!
)LJXUH;&$'DVVHPEO\PRGHOVKRZLQJWKHPLFURIOXLGLFFUDGOHPLFURIOXLGLFFKLS
DORQJZLWKWKHHPLWWHUZKLWHJUHHQDQGGHWHFWRU/('SODFHPHQWV6LGHDQGIURQW
YLHZVDUHDOVRSURYLGHGWRSOHIW
0HDVXUHPHQWSURFHGXUH
36SHFWURSKRWRPHWHUSURFHGXUH
3'HYLFHSURFHGXUH
5HVXOWVDQG'LVFXVVLRQ
5HIHUHQFH,QVWUXPHQWDWLRQ'DWD$QDO\VLV
3ODWIRUP'HVLJQDQG,PSOHPHQWDWLRQ
5HVXOWVIURPWKH'HYLFH
&RPSDULVRQRI6HQVLQJ'HYLFHWR5HIHUHQFH,QVWUXPHQW
*HQHUDO'LVFXVVLRQDQG)XWXUH:RUN
3$GYDQWDJHVRIXVLQJDOLJKWYDOYH
 ,W KDV EHHQ GHPRQVWUDWHG WKURXJK WKLV VWXG\ WKDW WKH XVH RI D OLJKW
DFWXDWLRQYDOYHFDQRSHUDWHVXFFHVVIXOO\ZLWKLQDPLFURIOXLGLFFKDQQHOFDSDEOHRI
FRQWUROOLQJWKHIORZRIUHDJHQWDQGVDPSOHIRUPL[LQJDQGODWHUIRUDQDO\VLVYLDD
3(''WHFKQLTXH$OWKRXJKWKHRYHUDOOFRQWURORIWKHVHWXSZDVSULPDULO\PDQXDO
WKHPHWKRGRORJ\ OHDUQHG IURPWKLVVWXG\FDQHDVLO\EHDSSOLHG WRDQDXWRPDWHG
V\VWHPWRSHUIRUPDXWRPDWLFPHDVXUHPHQWV IRU LQGXVWULDOLVHGDSSOLFDWLRQVRU IRU
LQVLWX ILHOGPHDVXUHPHQWVZLWKLQWKHHQYLURQPHQW $FULWLFDOFKDOOHQJHIDFHGE\
VXFK HQYLURQPHQWDO V\VWHPV LV RSWLPLVDWLRQ RI LWV GHSOR\PHQW WLPH  7ZR NH\
DVSHFWVDIIHFWV WKLV LH UHJHQWVXSSO\DQGSRZHUFRQVXPSWLRQ 7KHPLFURIOXLGLF
DSSURDFKDGGUHVVHVWKHUHDJHQWXVDJHWKURXJKWKHXVHRIVPDOOTXDQWLWLHV$Q
DGYDQWDJH RI DGRSWLQJ WKH OLJKW DFWXDWLRQ YDOYH LV WKH UHGXFWLRQ RI KLJK SRZHU
Fig.+4.!Mechanism!of!nitrite!detec/on!employing!the!Griess!
reac/on!method![3].
! The! development! of! the!nitrite!Griess! reagent! complex! colour! intensity!was!monitored! for! the!
detec/on! of!NO2!using! the! UV/VIS! spectrophotometer! (oﬀ>chip)! and! PEDD! device! (on>chip),! by!
taking!an!absorbance!measurement!at!a!λmax!of!540!nm!for!30!minutes.
Fig.+2.+Ionogel!microstructure
aXer! photopolymerisa/on!
(leX),! immersion! in! HCl! for! 2!
hrs! (middle)! and! white! light!
irridia/on!(right).!
F i g .+ 1 .+ S cheme! o f! t h e!
photoswithchable! polymer!
matrix! and! schema/c! of! the!
valve!actua/on.
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A!novel!and!a^rac/ve!approach!for!the!in!situ!detec/on!of!nitrite,!employing!the!Griess!reac/on,!
method!was!presented.!Photo>control!of!the!micro>valve!actua/on!facilitates!non>contact!and!non!
invasive!opera/on.!It!is!clear!that!such!photo>responsive!ionogel!micro>valves!have!the!poten/al!to!
greatly!enhance!the!fabrica/on!and!subsequent!opera/on!of!mul/func/onal!micro>ﬂuidic!devices.!
Moreover,! the! microﬂuidic! chip! combined! with! a! low>cost! op/cal! sensor,! PEDD,! allows! for!
monitoring!the!nitrite!of!water!samples!in!real!/me.!Apart!from!the!low>power!detec/on!and!the!
communica/on!system,!the!integra/on!of!a!wireless!communica/on!device!allows!the!acquisi/on!
of!parameters!to!be!controlled!remotely!and!to!be!adjusted!according!to!individual!needs.!
Fig.+6.!Ionogel!micro>valve!in!closed!(leX)!and!opened!(right)!state.
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